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Although the opacity of the external medinm would not be a problem for such an array,
other effects need to be considered. Natural and artificial terrestrial emission would be a
severe problem in low carth orbit (Irickson 1988, Frickson 1990, Desch 1990). As a result,
high carth orbits (Mahoney et ol 1987), heliocentric orbits (Jones el ol 1995), and Junar
locations (Smith 1990, Kuiper ef ol 1990) have been proposed . These coneepts involve
observing, frequencies ranging from approximately 300 kHv to 30 Miz Irregularities
in the clectron density of the 1PM (Dennison el al 1988, Spangler & Armstrong 1990,
Dennison & Booth 1987, Ananthakrishnan & Dennison 1990) and the Interstellar Medimn
(1SM) (Ricket et al 1984, Cordes et al 1984, Cordes et al 1985, Rickett 1986G) will aflect
observations by a low frequency space array.  The most obvious oflect is the angular
broadening caused by both media. This broadening linits the maximmn useful baselines in
the frequency range of interest 1o ~ 100 k. Calenlations of additional eflects are presented
below. Section 2 deseribes the media eflects on temporal cohierence, and Section 3 presents

the cflects on linear polavization.



2.8 %10 4

C, AL

TRV

We can relate Dy to D, via
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the interferometer bascline, and 47, is the solar wind velocity. We expand cq.(d), exchange
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the order of integration and ensemble averaging, and make usce of the relation
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The coherence for an unscatiored point source is also shown in Table 1. The {rue coherence
(corrected for the eflects of scattering) is much higher in all coses, and is closc to 1.0 for a
wide range of observing paramcters. 'The improvement over the point source case is most
dramatic for low frequencies and short baselines, because 0,(/SAM ) -1 AU >> I3 for that
regime. IFor sources which are resolved by the array, the appropriate size 0 for calculating
coherence is the synthesized beaw size, Opean, =~ A/ For all the 10 Mz and 30 Mllz,
cases in Table 1, Opeam > 0,(15M). Thercfore, the coherence for resolved sources al these

frequencies will be Targer than the values in colmnm b of Table 1.
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Herve 4p is the sun-source angle. 0, (15M) > 0,(1 PAl) when

¢ > 1107 (sin )"



Dy (I3) will he cqual to CA\Q,W,Y scaled by a factor Ciat depends on 17 and A, The result,

for an "M magnetic field of 17 - 30 microGauss, is:
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The ISM phase structure function does not, excecd that of the IPM, except for large sun-
source angles (eq. 8). Furthermore, the magnetic icle is a factor ~ 30 weaker in he 1SM.
Thercfore, Dy (13) a1 is smaller than Dye(13) 100 i most cases, and cq. 10) will he correct
within a factor of a few when the eflect of the 1SN s added. Diflerential Faraday rotation
across the bascline will be negligible, exeept possibly for observations in the galactic plance

a the lowest frequencies

A separate issuc is angular Faraday depola ization across a source (or across a synthesized
eam if the source is re olved). In tlis casce, the effect of the 1SM will he much larger
han for the 1PM, because the transverse dimension covered by the source in the 1SM will
be much larger. The Faraday angular depolarization factor J- (the ratio of the observed

fractional incar polarization to the polarization as amitted by the source) for a solid angle

2 will he:
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R(s) and R() are the Faraday rotations in the dircctions & and &, and the integrations

arc over the solid angle of the (scal ¢ ‘o, source. The s

ructure function D, () for the SM
was derived from 0,(1 M) (eq. 7) and the asswmnptior of a Kolmogorov spectrum. A path
length for the scattering medimn of 400 pe/sind was assumed (Rickoetd, 1977), and a uni-
form magnetic field of 17 = 1 microGauss was used. Caleulated va ues of 70 \S_ : QLV

arc presented in Table 2.
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TABLE 2. Ixpected Paraday Angular Depolarization

Observing 1“ over 1“ ova Fover I" over
Frequency 1 Synthesized 1 Synthesized 0,(15M) 0.(1SM)
Beam (b: 907) Beam (b: 307) at 1) - 90° al - 30°
1 Ml <0.001 <0.00™ < 0.001 “< 0.()(L1
3 My, <0.001 < 0.001 <0.001 < 0.001
10 M1z, 0.005 < 0.001 0.1 0.06
20 M1l 0.3 0.08 0.9 0.5
30 M1, 0.8 0.4 10 0.9




